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Resumo: 

Objetivos: Identificar a prevalência da imunização contra a gripe em mulheres grávidas e seus fatores 

associados. Métodos: Estudo transversal realizado em um município no extremo sul do Brasil, que 

incluiu todas as mulheres que deram à luz no ano de 2016. O desfecho foi ter recebido a vacina contra 

a gripe durante a gravidez. Características sociodemográficas, comportamentais, do pré-natal e 

morbidades foram analisadas como fatores associados à vacinação. A análise constou de descrição da 

amostra, prevalência da vacinação para cada uma das variáveis independentes e análise multivariada. 

Resultados: 2.694 parturientes foram entrevistadas e 53,9% informaram ter recebido a vacina. Os 

fatores associados a uma maior prevalência de imunização foram: maior escolaridade materna, 

realização do pré-natal, ter realizado a vacina antitetânica e fazer o pré-natal em um serviço público. 

Por outro lado, o início do pré-natal após o primeiro trimestre reduziu a prevalência de imunização. 

Conclusões: os resultados apontam para a necessidade de reforçar a importância da imunização 
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contra a Influenza entre mulheres grávidas e entre profissionais da saúde, independentemente da 

gravidade do atual cenário epidemiológico. 
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Abstract: 

Objective: To identify the prevalence and factors associated with influenza vaccination in pregnant 

women. Methods: This is a cross-sectional study conducted in a municipality in the southernmost 

region of Brazil, which included all women giving birth in 2016. The outcome was having received the 

vaccine against influenza during pregnancy. Sociodemographic, behavioral and prenatal care 

characteristics and morbidities were analyzed. The analysis included sample description, the 

prevalence of vaccination for each independent variable and a multivariate analysis. Results: Two 

thousand six hundred ninety-four pregnant women were interviewed, of which 53.9% reported having 

been vaccinated. Factors associated with increased prevalence of vaccination were mother’s higher 

schooling, prenatal care, tetanus vaccination and prenatal care performed in a public service. On the 

other hand, prenatal care onset after the first quarter reduced the prevalence of vaccination. 

Conclusions: The results point to the need to reinforce the importance of vaccination against influenza 

among pregnant women and among health professionals, regardless of the severity of the current 

epidemiological setting. 
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Conteúdo: 

INTRODUCTION 

Influenza is an acute and highly contagious viral infection with a worldwide distribution. It occurs 

seasonally and often in the form of a pandemic, as in 2009. An estimated 3 to 5 million cases and 

around 250-300,000 deaths occur annually worldwide because of it1. 

Groups that are most at risk and develop the most severe forms of the disease are children, the elderly, 

people with chronic and immunosuppressive diseases and pregnant women. With regard to this latter 

group, there is evidence that pregnant women who are infected suffer a greater number of 

hospitalizations, premature births and higher mortality2. Studies also show that mothers’ vaccination 

reduces the incidence of influenza, with clear benefits to the mother and the baby and no reports of 

serious adverse effects3,4. 

The vaccination strategy against influenza in Brazil was incorporated in 1999 for the elderly, within 

the National Vaccination Program. As of 2010, because of the pandemic virus A (H1N1) pmd09, the 

recommendation was extended to other at-risk groups, including pregnant women5. Thus, annual 

campaigns were established before the seasonal months of the disease, with coverage targets set at 



80% for all groups. 

Despite being an effective vaccine and with few adverse effects, the coverage observed in several 

countries and in the different risk groups, particularly in pregnant women, is low6-12. This variability 

is due to the effect of the various factors associated with the probability of vaccination, such as 

sociodemographic characteristics7,11-15, reproductive history6-10, prenatal care15, cultural 

factors16 and health system17,18. Coverage varies widely across countries, ranging from 6.2 to 85.7%. 

The evaluation of coverage through production data, obtained by calculating the proportion of 

vaccines administered by population group (estimated by census data or other records), while easy to 

perform, underestimates the actual coverage19. Therefore, it is very important to perform 

population-based studies that allow a more accurate estimate. These studies also facilitate the 

identification of groups that are less likely to be vaccinated and factors that involve non-vaccination. 

Thus, this study aimed to analyze the prevalence of influenza vaccination and associated factors, based 

on a population survey that included all pregnant women who gave birth in 2016 in a municipality in 

the southernmost region of Brazil. 

 

MATERIAL AND METHODS 

The study is part of a larger project, which includes all pregnant women and is carried out every three 

years since 2007, in order to study the care received by pregnant women and newborns. The project’s 

middle-sized municipality is located in the southernmost region of Brazil and had an estimated 

population of 208,641 inhabitants20 for 2016. In that year, the municipality had 29 Primary Health 

Care Facilities and coverage by the Family Health Strategy was 57.3%21. This is a cross-sectional study 

on all pregnant women who had children between January 1 and December 31, 2016. Pregnant 

women were interviewed within 48 hours of delivery. All mothers-to-be living in urban or rural areas 

of the municipality, with 20 weeks gestational age or more or whose newborn had a birth weight of 

500 grams or more were eligible. The study’s statistical power was 80% to find a relative risk (RR) of 

at least 1.5, using a 95% confidence level, a prevalence of non-exposed of at least 10%, and a non-

exposed to exposed ratio of at least 6:1. 

A standard and pre-coded questionnaire was used to collect information on different characteristics 

of pregnant women. The following information was retrieved: a) sociodemographic: mother’s age 

(<20, 20-29 and ? 30 years), referred skin color (white and black/other), marital status (with our 

without a partner), schooling (1-3, 4-8, 9-11 and ? 12 full years of study) and per capita household 

income for the last month (income distribution in quartiles); b) behavioral: smoking during pregnancy 

(at least one cigarette), drinking alcohol during pregnancy (at least one drink), and practicing physical 

exercise during pregnancy (leisure-time physical exercise); c) pregnancy and prenatal care: 

multiparous, type of delivery (normal or cesarean), number of prenatal consultations, trimester onset 

of prenatal care, type of service in which care was provided (public or private), tetanus vaccination in 

the current or previous pregnancy; d) referred morbidities before or during pregnancy: asthma, 

arterial hypertension and diabetes. 

The dependent variable was immunization against influenza and was investigated by the following 

question: “During this pregnancy, were you vaccinated against influenza?” If the answer was yes, 

another question was asked about the month in which she was vaccinated and whether she had to 

pay to be vaccinated, the corresponding month of pregnancy and in which service she was vaccinated. 

The trivalent vaccine consisted of A (H1N1), A (H3N2) and B virus was offered routinely and free of 

charge by the Ministry of Health during the vaccination campaign. In Rio Grande do Sul, it was offered 

from April 25 to May 20, 2016, after which it remained available in all UBS until doses ran out. It was 

also possible to receive paid vaccine in private clinics and laboratories. 

The information collection was performed by four interviewers trained for the research who daily 

identified the hospital records and pregnant women admitted to delivery. After the pregnant women 



agreed to participate and signed the Informed Consent Form, the questionnaire was applied. The 

study received approval of the human research ethic committee. (No. 0030-2015). 

The collection tool was an electronic questionnaire with software created for this purpose and typed 

in a Tablet. At the end of each day, data were transmitted by two independent typists to the University 

server using the RedCap® Web22 platform. A third person supervised the transferred data. 

Discrepancies such as mistakes in completing or missing answers were listed and corrected and, if 

necessary, new contact with the new mother was established, either face-to-face or by telephone, in 

order to clarify concerns. 

The analyzes consisted, first in a descriptive analysis, where the means and standard deviations for 

the continuous variables and the proportions for the categorical variables were calculated. In the case 

of influenza vaccination, the prevalence and its 95% confidence interval (CI95%) were estimated. 

Vaccination-associated factors were analyzed by calculating the Crude and Adjusted Prevalence Ratios 

(PR) and their respective CI95%, using the Poisson regression with robust variance adjustment24. The 

statistical tests used to assess significance were Wald’s linear trend test and Wald’s test for 

heterogeneity. A multivariate backward analysis was adopted and variables REPLACEed following a 

hierarchical four-level analysis model25. The adoption of the four hierarchical levels was based on 

which factors would be distal or proximal in terms of outcome determination. The sociodemographic 

variables, which are macro factors in terms of determination, entered at the first level. At the second 

level were the behavioral variables, which intermediate the effect of sociodemographic factors and in 

turn may determine the implementation of prenatal care. Prenatal care realization, type of delivery 

and multiparity variables, which are determined by the antecedents and can determine prenatal 

characteristics and morbidities, entered at the third level. Finally, in the fourth level, where only those 

who received prenatal care were analyzed, the variables that affect the vaccination more proximally 

were introduced: those related to the prenatal care and morbidities that advise immunization. 

Variables of each level were adjusted to each other. Those with a value of p < 0.20 were maintained 

to adjust with the variables of the next level, as a way to avoid possible positive confusion. Statistical 

analysis were performed in the Stata® version 1423 program. In all statistical tests, a p < 0.05 value 

was adopted from a two-tailed test. 

 

RESULTS 

In 2016, in the municipality of Rio Grande, 2,710 pregnant women gave birth and were eligible for this 

study. Of these, 2,694 accepted to be interviewed (99.4%) and of this total, 2,670 answered the 

question about influenza vaccination (98.5%), resulting in 1.5% of losses. Vaccination coverage against 

influenza was 53.9% (CI95% 52.0-55.8), with 23.3% vaccinated the first quarter, 34.3% in the second 

and 42.4% in the third. Most were vaccinated in the public sector (96.5%) and did not pay for the 

vaccine (96.7%) (data not shown in Table 1). The main characteristics of puerperal women are shown 

in Table 1. 

Table 2 shows crude and adjusted PR. There was an increased prevalence of vaccination with increased 

mother’s schooling (p linear trend=0.01), and it was 17% higher in the group with schooling equal to 

or greater than 12 years compared to the group of lower schooling. Age, per capita income, skin color 

and marital status did not affect the occurrence of vaccination. None of the behavioral factors was 

significantly associated after adjustment. Prenatal care, increased the prevalence of vaccination by 

600%. A significant inverse association between the trimester onset of prenatal care and vaccination 

was observed. Those who did it in the second reduced the prevalence of vaccination by 12% and those 

who did it in the latter reduced by 52%, compared to those who started in the first. The delivery of 

prenatal care in a private service lowered 15% the prevalence of vaccination compared to the public 

service. Those vaccinated against tetanus before the current pregnancy had increased influenza 

vaccination by 35%, and those vaccinated during the current pregnancy had increased by 61% (p of 



linear trend <0.01) None of the diseases studied affected the prevalence of vaccination (Table 2). 

 

DISCUSSION 

The study identified that vaccination coverage was 53.9%. The probability of vaccination increased 

with antenatal care and improved linearly with increasing mother's education and with the timing of 

the tetanus vaccine. On the other hand, vaccination had a decrease among those who used the private 

service, and decreased linearly according to the trimester onset of prenatal. 

Influenza vaccination coverage among postpartum women was less than 80% below the coverage 

expected for the campaign period. In that year, the coverage for pregnant women in the state of Rio 

Grande do Sul calculated from the doses applied was 75.3%26, lower than the fixed goal of 80%, but 

higher than that found in this study. This difference can be explained by the overestimation when the 

calculation is made using the production data obtained from campaign records19. The results 

obtained in this study, based on information from the individuals targeted for the campaign, should 

be closer to reality, since the study identified all pregnant women in the 2016 period, and those who 

reported having had a vaccination. As the difference between official coverage and that found in 

population-based studies shows the actual coverage situation, it points to the need for an increase in 

the vaccination target in that specific group. 

Compared with that observed in other countries, coverage was higher than most studies. In this 

respect, it should be considered that there is a great variation in vaccination coverage among studies 

in other countries12. The reasons for this variation are, among others, cultural, such as values and 

beliefs shared by the population studied regarding safety and the benefits that the vaccine can 

bring11,18,27,28. 

The proximity of vaccination campaigns with epidemics or more severe pandemics tends to increase 

the coverage and this can be observed in the case of vaccination against influenza in Brazil. A study29 

conducted in the same municipality in 2010 and using the same methodology as the current one 

identified a coverage of 77%, or 43% higher than in 2016. This study was carried out in the year 

following the 2009 pandemic produced by the virus A (H1N1) pmd09, when there was great media 

mobilization informing about the severity of the situation. Apparently, outside the pandemic and 

during seasonal periods, there is a decrease in the perception of pregnancy by pregnant women and 

a lower recommendation of the vaccine by health professionals30, 31, and these are factors that tend 

to curb coverage. 

In this study, prevalence increased linearly with the categories of schooling, becoming 17% higher in 

the group with 12 years or more of study in relation to the 1-3 years group, and this finding is 

consistent with the scientific literature7, 11, 27. The mechanism that induces this increase must be 

related to the better access and better processing of the information that pregnant women with more 

schooling possess. On the other hand, income did not affect vaccination in this study, possibly because 

the vaccine was offered free of charge by the public health system. 

Behavioral variables, smoking and alcohol intake, which in other studies were associated with a lower 

probability of vaccination10,15 did not have a significant effect in this study. The two variables may 

be factors related to the profile of health behavior that pregnant women may have. The lack of 

statistical power may be a reason for the lack of association observed. 

The factor with the greatest effect on vaccination was having received prenatal care. Most parturient 

studied (98.5%) received this care and the vaccination coverage of this group was 54.6%. In the group 

of women who did not perform prenatal care, the prevalence of vaccination dropped to 7.5%. This 

difference should be reflecting the opportunity that the pregnant woman has to receive the 

recommendation of health professionals during contact with the health service11,27,30,31, which 

does not happen with the pregnant woman who does not perform prenatal care. 

The vaccination policy adopted by the country is another aspect that affects vaccination27. In Brazil, 



there is a clearly expressed policy to promote vaccination among at-risk groups, and national 

campaigns are launched annually, offering the vaccine free of charge, which may explain the greater 

coverage compared to other countries. In this study, 96.0% of the women were vaccinated by the 

public health system, facilitating access to the vaccine. Coverage falls substantially in countries where 

the health system does not offer free vaccination18. 

An remarkable aspect observed in this study is that the probability of vaccination decreases as the 

prenatal trimester increases. This result is consistent with that observed in another study32. This 

association may be related to both the better health behavior of pregnant women who initiate the 

prenatal care at the right time, and a longer time of contact with the service and recommendations of 

health professionals, in such a way that the prevalence of vaccination increases. 

The prevalence of vaccinating against influenza increased proportionately with the timing of 

vaccination against tetanus, which may be showing once again the health behavior of pregnant 

women influencing vaccination. 

An increased vaccination status among pregnant women with morbidities such as asthma, high blood 

pressure and diabetes was expected, since these are situations that also recommend vaccination. 

However, this association was not found, and literature15,33 shows that results are not consistent in 

this regard. 

With regard to the type of provider who offered prenatal care, it was found that the pregnant women 

who were monitored in the public service were more likely to be vaccinated. This may be due to a 

more widespread stance among health professionals of the Brazilian public network to recommend 

the vaccine. This type of professional follows the health care protocols defined by the Ministry of 

Health, which includes recommending vaccination of pregnant women against influenza, which may 

not be the case for private services health professionals. 

Some possible methodological limitations may affect the observed results. One of them is that the 

information on the accomplishment of the influenza vaccine and associated factors was obtained by 

pregnant women’s report and not through medical records. On the other hand, data were retrieved 

through interviews performed in the immediate postpartum period, reducing the probability of 

memory bias. In addition, there is evidence for another type of outcome, also related to pregnancy34, 

that the information reported by pregnant women is valid. Another plausible limitation to this 

occurrence is the lack of statistical power to find a significant difference in some associations, 

particularly in the relationship between alcohol consumption and smoking with vaccination. Another 

aspect to consider is that, since this is a cross-sectional study, results cannot be interpreted as 

determinant factors, but only as associations. Finally, because this study is carried out in a middle-

sized Brazilian municipality, findings cannot be extrapolated to all municipalities. However, it may be 

reflecting the situation of municipalities with similar characteristics. 

The study found coverage below the expected goal of vaccination against influenza in a middle-sized 

Brazilian municipality. To increase coverage, vaccination must be recommended by all health 

professionals related to prenatal care, both in the public and private systems. Health managers must 

also program actions to increase vaccination among pregnant women with lower levels of schooling 

and those starting prenatal care after the first trimester. The recommendation should be widely 

disseminated and formulated so that all vaccines are applied during pregnancy. 
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